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Abstract :
In the present research project the method of overset grid techniques is used to simulate a compressible supersonic jet
and its emanated aeroacoustic noise field. The computational domain includes the geometry of the jet nozzle, simulated
on curvilinear grids, which are embedded in a cartesian grid. On all grids the Navier-Stokes equations are solved based
on high order compact finite difference schemes. We will present imulation results for an under-expanded jet at moderate
Reynolds numbers.
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Numerical simulation of jet noise
Considering a supersonic jet, e.g. at the exit of a jet engine, a r gular pattern of shocks will be found within the
jet core. At the location of interaction between the compression wave and the turbulent mixing layer, acoustic
waves are generated. This shock-induced noise plays an important role in what is calledjet screech.
Screech tones, with sound pressure levels of up to 160 dB, arecaused due to a closed feedback loop of the
upstream traveling shock-induced noise and its interaction with the nozzle geometry.
The geometry of the jet nozzle is based on two backwards facing Joukowsky profiles surrounded by a body
fitted grid, while the main part of the jet is solved on a cartesian grid. Overset grid techniques with high
order barycentric Lagrange interpolation are used to couple the different grids. A two-dimensional plot of a
simulation at a Reynolds numberReD = 30000 is presented in Fig. 1.
FIG. 1 – Under-expanded two-dimensional jet with a jet-core Mach numberMJ = 1.35 and a pressure ratio of
1.2. Reynolds-number based on the nozzle diameter :ReD = 30000. Color bar : pressure[Pa]. Gray contour
lines : entropy. White lines : borders of the domain decomposition (decomposed in a total of 320 sub-domains).
Bold black lines : geometry of the nozzle.
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